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= (54) Title: MODIFIED PROMOTER 

^3 (54) Jgn(D«*: r&^^P^-^- 

(57) Abstract: It is intended to provide a modified promoter DNA enabling an increase in the transcriptional amount of a gene 
encoding a protein or a polypeptide, and a method of efficiently producing a protein or a polypeptide using the same. Namely, a pro- 
\4T) moter DNA having been modified so that a base sequence containing a promoter recognized by SigA and bases in the vicinity thereof 
^® is recognized by SigA and sigE; an expression vector containing the promoter DNA; a recombinant microorganism containing the 
— ^ expression vector; and a method of producing a protein or a polypeptide characterized by culturing the recombinant microorganism. 
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[oooi] *mmn, ^^tu^n^r— dna, mmNA&^iiirzmm^?-, m 

[0002] m^mcx^m^m^nm^o^Mn, /p^m^^m, m^<^^ 
n&it^tbtu r^ym. ^mm. mmmmmm. %vkmm. mm. mm. 
mm. ^©iii^fttiotfe^ ^tt<Dmm^\^xhik&, mm^. mm. 

o 

[0003] ^?vfc.m^mz£&iim^m<vj:m±Mic$o\,^xfe, ^<D^M\^(D\^±.^mm 
[0004] mm^<Dmm^w^^—^-Kmir^mm>m^<n^nxm, &m 

m ( Bacillus subtilis) K^^X^MM^^mX^]}^^^— K^it 
^^^^^i-§^°n^— ffiS^LT, $|;Lkf. /^/KX (BaciU 
ussp. )KSM-64tt(FERM BP-2886) SjfeOT/^Uir/V^— if itf^cD^n 

FERM BP-7875) S^(DT/^yir/V7— ifjffc^ (0!J;tfi, #fF^Cfifcl#Jl) CO 

[0005] b^^L^^^^ jim^^m^M^^x^m^h<Di&mit^i^mxm, m&m 
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#fF Xfifcl : #H 2000-2 1008 1 ^rSR 

##fFXiikl:Biosci. Biotech. Biochem. , 59, 2172, (1995) 

[0006] ^rnmfe, s^^nm£t&7tt—*—ATtt<D&&<Dm£^tt&Mmm 

[0007] *fc^36Mtt, ^^n^-^-DNA^ttSIS^^-, ^W&ms<?9 
[0008] £fo£3i§KJ3\ SigA-T?^$tL^^ 0 n^-^-^WcD3£^(D^^tp^ 

[0009] [Ell]SOE-PCRifc«rJBV yfcSigEMfcT'ti*— la^J^A^&Sr^LfdgE^ 

[0010] #3&9§tt, ^^^^SX^y^^KSra— ^55t^©^SSrl^-b$*# 

[0011] te^S-CiS, RNA#yp<9— ^^©^^^yh^br^n^e— ^— E^iJ<o|g 

Jfejte^te^^il-^-rS^V^Eg^f - (A^^r-tV^^^vHf) SigA&- 
fiCJC), Jia^^^ia@»J^i*5^^H^SigH, SigF, SigE, SigG, SigK, 

ftilJ#p-r£V^H^SigL, ^^>fk^(D^^J#i-§^^H^SigB^ECF 
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[0012] ^itJBSimtt^^bTSigAdSRNA^y^— ^T^fl^^-lyC. SigAtf* 

^7-^7l^#:^^t5^VHf©It^Si^ SigA^^I^RNA^ 
y^7— ifO*^^f^)^'(STi-§-^^^$nTV^a. Bacteriol. , 179, 4 
969, (1999)) 0 SigAi!U;UIRWI$tb5^ , n i E— 

[0013] m*z>Mtif\zM&, ^m^h\t. fa^w^y^m^sigA^mmtstizy'v^: 

[0014] ^mW&s'tt— DNAIi, ^o^n^e— Srfflv^^&^tcJt^r, T&fc 

[0015] ^^K^^oV^TT^y^IS^lJ^it^^^IS^JfDlll^tt^Lipman-Pearson^ ( 
Science, 227, 1435, (1985)) ^oTfrl^tlSo jy^-te, jt^ff 
y^h^mTGenetyx-Win (yy h">mTlS^) ©af^en-:^- %%%f (Search homolo 
gy)y f, n^A^rffiV > >T^^y— -C&5Unit size to compare (ktup) £r2£ 

[0016] — Afcfc, ^VH^i^|§^©liioSMt;35tS#3fi[^4t§i 
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<kiTh<Db3%7LhtlX\^ 0 SigAO=i^-fe^^ga^J{*, TTGaca-e^^tvS-35fJ 

tt^fgV ^^^^i~ 0 Bacillus Subtilis and Its Closest Relatives: From 
Genes to Cells, Edited by A. L. Sonenshein, American Society 
for Microbiology, pp289, (2002) ) c ^Lt, _hflEE#l#-^l(E>i£^#-^9 
2—552, BB^rj#^-2<D^S#^133— 589©Mt21^ SigA(D=i^-fe-^^E^J^ 
1g#C#?£t~5-^f^$*tTl^(Biosci Biotechnol Biochem. 64, 228 
1, 2000, Biosci Biotechnol Biochem. 56, 872, (1992)) G 

[0017] tot, ^w<DSigA^mm£tiz7tt—?-RTf^<Dm%<Dmm&^&m 
-e^$tt§i^ssa^ij^)^s#-^i 33— 589(D^sga^ij^tp^\ x it ^ smsbb 

?lJ^*J-bT80%.£*_h\ 0£U<te9O%J^_h\ £«90£b<te95%J^_h\ #^0£U< 
tt98%^_h(D|H— tt^i-^^IB^iJ-e^o-CSigAcDrr^ir^^ga^J^-r^ 

LT90%, ^*L<^95%^_h, *L<^98%1^±(D^)— ttSr^i-^^IB 
^iJ-efeoT, SigACO^^-fe^^ia^iJ^-r^tjCORtF/X^lRl— (D7°n^e— 
#fg^i-3t><OTfc£<^W;£LV\ ffifB, IB^iJ#^-l-e^$tt§^^^-92-5 
52(D^^IB?iJ^tp^^IB^iJ^bT«, IB^IJ#^-1 t^oV ^T^^#^-92— 552£r 
^•t?461-570bp(D»^L^^ia^J^W*b<, ii90^L<^461-52Obp, # 

^46i-480b P (D»L«s@a^j^^^Lv\ mm, mzm^x^tizmm 
mm<Di&^^i33— 589(D^sia^j^tpi&sga^j^LT{i, la^us^c^ 

V^^S#^-133— 589^atP457— 610bp(7^S^bfc:^ia^J#W*b<, £»9 
£?£L<te:457-520bp, #^457-48Obp(D^T»iS^b^Sga^lJ^0^bV> 

o 

r^-e, mzm^ix^&ti&^Mmm^?-/^ r^tr— ksm-s237^(fe 
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#^2^^£tv5*&Sia^Jte^^vK* KSM-64^ (FERM BP-2886) 

&MT/i'%V^/i^—Vi&m*<D±ffifc&&1rZh<D-?h'oX. PW{295. 6%CO 

[0018] ^Bi©yo^-^-DNAtt, iiasasE^iicjisfbTies^afe^srifiu si g A 

[0019] — ^\ SigE-CfSfB^ftS:^^— ^— ga^ljfi, ATAHTT (HiiAXi4CX(4T) 
^£*b5-35^i&^ ^r(D13^L<»14^S#^^o^^§CATAYAHT(Y«C 
XttT) -C^$ttS-10fgJ!j635^J5C5ieSE^I, 0*L<«ATATTT-e^$nS-35 
SSK^ *©13^b<ttl4*ft^^l!:o^dS5CATACAAT , T^$tb5-10fa« 
^£>&3*&3£E?!k Hfc£f *L-< {3ATATTTCAAGTAGTAATAACATACAA 
Td*^5l54ft^E^I'C*)5^35S«^$tb'C*5«9(j. Mol. Biol. 327, 945, ( 

2003)) , Mfa%mmmmmt~fcmmi5n%<Dfiwtii,\,\ 
[0020] i&m<D$cm-z, ±msigvxmn£tiz>7'tt—?— um^-r^jmAm^m 

t> tf* . <d b % l X iiSti©tS^tit5 r. £ <£ t> ff fc>*L3:£ifctf5 0 £Lv > 

-S237$c(FERM BP-7875) S^T/V^y-fe/V^— ■£JH« J 7 : 0>-b$iH££3fc?" 
5DNAif>T"(IB^J#-^-l)^^^-/^ — KSM— 64^ (FERM BP-2886) 

*5f5T/^y*fe/W9— ^«^^>±^(J:ft ^-TSDNAKf^ (BB^IJ#^-2) <D&M<0 
IfB^C. Kunkelj£(Proc. Natl. Acad. Sci. USA. , 82, 488, 1985 
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[0021] sa^j#^i^ia^j#^2T^$ti^T/^y-fe/^— -^it^^<z)_h^^^5f$ 

i-^DNAif>t(75^$|3?rSOE (splicing by overlap extension) -PCRife (Gen 

e, 77, 51, 1989)mz£V&mm&ir%Zbfc£V^mmuNAM}i$:MmirZ> 

[0022] J^T, i^A^^i-SOE-PCRfe^fflV^TlS^-^l-C^^^^ga^J^^^ 
[0023] £i\ 1 HI S (DPCR^J;^mMm^ML7hm^T^*«i:i-6_h»jDNA8ff 

^SSm^bfc^^Ji^^ti-^TMiJDNABif^^^i-^^^ -(D 
^«^$^#^^ifV^SSLT*5< (El l) 0 

[0024] ^cv ve, i hi @ (DPCRicxmmi^t^mM^vNAmK&mmtu ±mwDNA 
mfr<D±mm^7^—tTmmnNAm}i<DTMw^9^—&m\^x2\E\ g op 

CR<Ht5^-£oT, Ji«jDNAir>T-OT^^^T«JDNAir^O-h»fD* 
«Sora-CT=— /V#£C, PCRigi|>M<^JP:. 2o(DDNA®r>t/^f£U ^<£>5g^f 
^^-SigE^M^tl^ti^r— ^-ga^J^ff7V^^||$tt7tDNAilf^^#§- 

[0025] Z.<D£?KmM£frltl7°tt— DNAIi, SigAi^Px., SigE^ioT^^g^^ 

-h^^iSln^^^l^^i^^ p^ili'fs^-^^^i^^t^^^oV^TSigA^^'o'bTiRNA 

teSigE£^L7tRNA* 0 y^-if ^£«9ifte^£tU AWtT^cW^I ^t«fc 
^-(D^^^ii^^o lot, ^^n^-^- DNA^^-r^^m^^-^r 
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[oo26] a w^^^^sxttaKy^^Kate^w:. rafcisj&sjvr. mm. mm. 
%o ate. mmmmm<7)mmmia-±. mitw^mm (oxidoveductase).&&mm 

(Transferase) , MTkftMmm (Hydrolase) , jftffilBt^ (Lyase) . MtkfbBM* (Is 
omerase), -n-$cKf^ (Ligase/Synthetase) ^jg^^-fe/V^— 

KU. &M1W7kfrMBm<DfrM(Biochem. J., 280, 309 (1991)) tft7 

"C^£*L5T^&E?!l/&>£>ft£u ^Jl^tL^/K* KSM-S237$c(FER 
M BP-7875) Xte'^/l^ KSM-64W (FERM BP-2886) E±3 5(560 

T/V#yi?/l^— if^\ ^B^T^y^IS?iJ^70%, 0*L,<fct8O%, «t«90*b<f*9O 

[0027] *fc, a-T^— ^*^^LT«,IS^ft5f5<Da-r^— 

m^^l4X*^fl%T^JWMWfrb?£Z>'^/V^ ^^t°— KSM-K38^ (FER 
M BP-6946) S5l5(DT/V^yT^— if^\ ^T5/&E^J£70°/ck #f*L-<f*8 
0%, J;«90*b<f*9O%W±, &£>fc#3:L<tt95%£*_L, *L<«98%J^_h 
»[^-te^i-ST^y^gE^J/6^^T57-if/5^if^§ 0 £7^ ^a^T— if 

<D^ft:0»J£L.Tf3\ |R£«&J&3fe. #^/^/v^J»*fflmS*Oiry^°n^T— if^ 
[0028] — gW^^/^aX{*^y^°^K*^{*,«PJ(D7°ti^e-^-DNAiC 
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mjEt£J&^1^&tlX\t^ZLb&m2ilA'\ #H2000-210081^# J ^ 
237t^(FERM BP-7875) ^KSM-64$c (FERM BP-2886) ^M<D^;Vy— 

^mfe^mmMumm, ^mm^^/^^vmm, x^Md^ma^m^m^ 

SIS^J^^-L-C70%W±, £?£L<te80%J^_L, £(9£?*L<te90%J^_L, 
^b<«95%J^_h, #^0*b<«98%J^_h(D^)— tt^i-§^S@a^J^^§D 

[0029] ±m<d n ^>^mx^v^y°^KM^i L ^t^uNAm}i(D±mK^mm 

[0030] DNA^fl^fc @ ^^^-?^«X^y-<^K(Z)$g}t«, 

[0031] j^t^, mtfom&m^x, ^mm<Dr>NAWxK<Dmmjfmt, mnNAWrti&mm 

[0032] ^Ijfe^rjl T/^yir/^-if*^^Ji»^(DSigEma^n^e-^-(ia^J)(D 

r.-f-H- ty> 
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E?0O*A*fTftofc, SP*>x ->^]VW<^— pHY300PLK(DBamHI$!l^^ 
§J$iy£^ ^^/K* ( Bacillus sp. )KSM-S237$c(FERM BP-787 

5)fti©7;^!JW- t?Mte^(#|fg2000-210081^<k#) ^^KtSDN 
A$r>t(3. lkb)^#A$nfc|S.m^7^KpHY-S237^§U^U ^li-^U/c 
237UBl^EPlUPr(D^^— i^h^fflV vTTVKfty-fe/^— if it^^-(D_h^ 
tt&O. 4kb»f>T-(A)^MLfCo l^l#^^lt^b/cEPlDNf^S237RV(Z)^-r 

^~±, y }.&m\;^xT/^v±/^-^mm^(DTmmm2. 7kb^ (b) ^hbl 

fc 0 #Clv-e, #£>*Wfc(A) (B) 2iffK-^^bT^M^b, m^Ut237UBl£S2 
37RVC0^7^— fe^b^fflV^SOE-PCR^fT^^-ioT, 2$rJt£r(A) (B) 
<DJHI^§#^^$^:3. lkb(DDNA»f>t(C)^#fc 0 Zf?^— EPlUPr^EP 
lDNf^{«tV-€tvifeS^^Jgbxfc«9, El2t^i-#^DNA8ffjt (C)^«T/l> 

-^-mm)mjxfc^mm^titc 0 nhntc3. ikb(DDNA$^(c)^>-rM~<^ 

P HY300PLK(Z)SmaIffjlJ P»iSt^MC m^^.^°^^KpHY-S23 
7EPl^«^bfc 0 ^'W.#^.^°^5KpHY-S237^M^bT, icU-^Uh237 
UB 1 tS 23 7RV<Dzf7^— ±y h£rffl V T/V# U i?/V^— if itfs^-^fji^^ 
t?3. lkbif>T" (D) ^iiL, ^^^i-h/V^^^— pHY300PLK(DSmaIf|jlJ|3S^ 
*^DM^#ALT,|amx.7 0 7^5KpHY-S237W^*^L7t o 
[0033] ^ii^!|2 TM^/Vy—^m^E&nm 

^T#^^|a^X.^°^^KpHY-S237EPl, X»iLt|fiti^ 
9^RpHY-S237W£r, 7°nh^^h^®fe^^j;o-Cte^:ai68«^^Ab 
fc 0 ^tL^ioT#^^c^^lOmL(DLBltifi-e— ^37°C-eSSi«^TV \ 
JS^^^^^O. 05mL^50mL(D2XL-^/Vh— ^j#Jfi(2%hy7 0 h^ 

l%NaCk 7. ^ 7. 5ppm^t^-^^V4-5^KfP^, 15ppm 

^h5HM^y^) K&mu 3o°c-?3 e »^#^f ofc 0 mmm. m^m^ 

X-oXMfo&m ^'i$»_h?t^T/^yir/^-if^tt»J^b, Ml^oT 
HSl^ imi&;i:/7^Ki:LTpHY-S237EPl^ffl^fc#-g\ *fMtf>pHY-S237W 
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[0034] [^1] 









2 3 7 UB 1 


TTGCGGATCCAACAGGCTTATATTTAGAGGAAATTTC 


9 


E P 1 UP r 


GTATGTTATTACTACTTGAAATATTCTACCCCCCTTCCTA 


10 


E P 1 DN f 


ATATTTCAAGTAGTAATAACATACAATACTTATAAGTTG 


ii 


S 2 3 7 RV 


TCGCTACCCTTTTATTATCG 


12 



[0035] \M2\ 







pHY-S 2 3 7W (M±M) 


10 0 


pHY-S 2 3 7 EP 1 


16 5 



[0036] MMM3 SigEmS^n^-^-(|a^J)^^Ab7^T/^yir/^-ifitfs^-_h^ 

37ppp-F2 (BamHI) £S237ppp-R2 (ALAA) W^^^i?^ b£rffl V >TPCR&- 
ft V \ SigEggfr/n^-^— (@B?iJ) ^AbfcT7^yir/V7— if »^^-(D^°n^ 

— z—m^tftm^^svtm^—v^m^&^&o. 6kb<DDNA$r>t (e) 

i#i|>SE7c 0 ^fc^^/K* J^fcf — ( Bacillus sp. )KSM-K38$c (FERM BP-6 
946) i«9ttt±iL^VADNA^M^L--C. ^3(^$tL5K38matu-F2 (ALAA 
) £SP64K38-R(XbaI) ©^7^- tr^h^fflV^-CPCR^V^, @a^J#^-14-e^c 
£;ft§T^/^BB^^#i~£T/V#yT^^-if (Appl. Environ. Microbiol. , 
67, 1744, (2001))^— Ki"^l. 5kbcDDNA»fJt(F)^iii|iSL7c 0 ^feV^\ 
#£>tL7c(E) (F) <D2my\&Wi^Xm%L £U ^3^£tL5S237ppp-F2(Bam 
HI) i:SP64K38-R(XbaI) (D7°7^— i?^h^fflV^7cSOE-PCR£fT5^i:^J;o 
T, SigEm^n^— (BB^iJ) &mAlstiTM})±/Vy— if it^^O^n^e— 
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— t?jft^tf55S*£Ufc2. lkb<DDNA$r>t(G)£#fc 0 nhfhtl2. 2kb<DDNA»r 
)f (G) &i/ J rb/^^5 r 5 r — pHY300PLK {-YP/VY) (DBamHI-2CbaI$IJPS^^^DK L 
,£G^f AU |a^X.77^KpHY-K38(S237ps)EPl^«^Lfc 0 *7c_LtaO. 6 
kb<DDNA$r>t (E) (Difi|iS^ffiV >fc»M^*^!|l ^T*^b7i^ 7^5KpHY-S 
237W^ftx.§r^^J:«9, |H^^|a^x.^^KpHY-K38(S237ps)W^#^L 

*§.^X.7°7^5:KpHY-K38 (S237ps)EPl, &l^TOtLTpHY-K38 (S237p 
s)w&, ^ 0 nh^7^h^«femfe^J:oTte^:mi68«^^Ab^: 0 miaoti 

mmx.^^K^LTpHY-K38(S237ps)EPl^fflV>/i^, tl^pHY 







#^ 


S237ppp-F2 (BamHI) 


CCCGGATCCAACAGGCTTATATTTA 


1 5 


S237ppp-R2 (ALAA) 


TTCAATCCATCTGCTGCAAGAGCTGCCGG 


1 6 


K38matu-F2 (ALAA) 


GCTCTTGCAGCAGATGGATTGAACGGTACG 


1 7 


SP64K38-R (Xbal) 


TTGGTCTAGACCCCAAGCTTCAAAGTCGTA 


1 8 



«ii77XS H 




PHY-K3 8 (S 237ps)W 


100 


PHY-K38 (S237ps) EP 
1 


143 
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[3] SigE-C^^$#L§3 Vi? >"f-Xmm&, ATAHTT (HttAXiiCXttT) 

5-35^$£:, Z<D 1 33glX m4M^5^o W5CATAYAHT (YttCXteT) 

[4] si g A-e^$tu5^n^-;?-^^(D3fi^^ms^tp^ia^J^^ ga^ij# 

V>-ftt^ i l^lB^7 P u^— DNA 0 

LT90%£Jt±<£>|^— tt^i-S^IB^J^fcoTSigAOa^-fe^xK^iJ^i- 

5t ) <D^^/x«lHl-o^i3^-^-^|g%^i-5tc>'efe2,w^i-3ov^ 
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